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Clinical Trials Management Systems 
(CTMS) Workspace

6 CTMS Special Interest Groups (SIGs) established:

SIG: Led by:
Financial Data Jill Kuennen, Univ of Iowa
Laboratory Data       John Speakman, Memorial SK
CDUS/CTMS              Rhoda Arzoomanian, Univ of Wisconsin
caBIG Compatibility    Teri Melese, UCSF
Structured Protocol     Doug Fridsma, Univ of Pittsburgh
Adverse Events          Joyce Niland, City of Hope 



Financial Data SIG  (from Jill Kuennen)

Purpose of the SIG:
To develop financial/billing software modules that will meet 
identified needs and requirements of the Cancer Center 
community in a caBIG compatible way



Financial Data SIG: Accomplishments

Accomplishments to Date:
Reviewed existing systems (City of Hope, U Pitt)
Created list of desired functionality
Developed use case (Univ of Iowa, Georgetown)
Drafted high-level model of electronic financial system (U Pitt)
Drafting description of the financial/billing project
Recruited participation from local financial representatives



Financial Data SIG:  Goals

One Year Goals
While focusing on the Trial Financial Ledger,

– Drill down further into the Use Cases
– Create list of the data elements flowing between study 

calendar
and the financial entity at the Cancer Center

– Create a glossary defining financial terms
– Describe interactions among components of the model
– Describe the functional requirements of each component
– Develop functional requirement and specification documents
– Develop Statement of Work (SOW)



Financial Data SIG:  Goals

Three Year Goals
Execute SOW:

– Develop risk management plans
– Load CDEs into ISO11179-compliant metadata repository
– Create a test approach for ‘white box’ testing
– Implement software features
– Execute testing approach
– Create User Documentation and installation guides
– Create training plan
– Deploy software to adopter sites and train sites



Laboratory Data SIG  (from John Speakman)

Purpose of the SIG:
To collaborate on the design and development of:
1)  An interface between Cancer Center clinical lab systems

and caBIG-compatible clinical trials database systems to 
enable transfer of lab data, and

2)  A database format that facilitates sharing of de-identified 
laboratory data over the caBIG grid. 



Laboratory Data SIG: Accomplishments

Accomplishments to Date:
Intensive group discussions on data extraction from clinical lab 
systems by patient, test, and date
Formed two subgroups within the SIG

– Laboratory data transfer to the clinical trials system
– Sharing de-identified lab data across the grid

Conducted CTMS survey of Center’s capabilities, requirements, and 
preferences with respect to managing lab data
Approached 2 clinical lab system vendors RE: caBIG collaboration
Began feasibility evaluation of adopting CDISC model for Periodic 
Reporting of Clinical Trial Data

– Has been adapted to become HL7 v3 message and ANSI standard
– Began dialogue with CDISC on achieving harmonization in this area



Laboratory Data SIG:  Goals

One Year Goals
Identify any needed CDISC modifications, and work with 
CDISC to make them
Understand from vendors what is needed to collaborate on 
HL7 v3 interface for transmitting CT lab messages
Formulate plan for cooperation with Adverse Event (AE) 
workspace on supplying key lab data for AE reporting



Laboratory Data SIG:  Goals

Three Year Goals
caBIG lab module should be successfully transferring lab data 
from at least 2 major clinical lab systems, allowing 
customizable filtering of data into the CTMS

The Cancer Centers should have a means of automatic 
transfer of lab data into clinical trials databases without 
rekeying data



Laboratory Data SIG:  Goals

Five Year Goals
caBIG lab module should be supplying de-identified lab data 
to the grid

A toolkit should be available to facilitate development of an 
interface for data transfer from any clinical laboratory system



CDUS/CTMS SIG

Purpose of the SIG:
To provide caBIG-compatible reporting of clinical trials
data to the NCI-CTEP Clinical Data Update System
(CDUS) and the CTEP contracted Theradex Clinical 
Trial Management System (CTMS)  



CDUS/CTMS SIG Activities

Activities to Date:
Determined issues and desired functionality surrounding 
processes of CDUS / CTMS reporting via CTMS survey 
(jointly with AE SIG)

Working with CTEP to improve secure reporting
channels with definitive feedback to sending institution  

Mapped proposed CTEP simplified disease classification 
terms to concepts in NCI thesaurus















CDUS/CTMS SIG Goals (JCN)

One Year Goals
Determine and thoroughly document CDUS/CTMS issues and 
needs via Use Cases 
Make incremental improvements to facilitate the reporting 
process with CTEP

Three Year Goals
Create caBIG-compatible software module to encompass 
current CDUS/CTME reporting requirements
Work with AE SIG and City of Hope to establish the 
denominator for mining for previously undetected patterns 
within an AE Data Warehouse nationwide



caBIG Compatibility SIG

Purpose of SIG:
To evaluate legacy, vendor-based, and emerging caBIG 
modules for compatibility with the caBIG guidelines for bronze,
silver, and gold caBIG compatibility, and to conduct a ‘gap 
analysis’ to continually refine and enhance the compatibility
guidelines



caBIG Compatibility SIG Activities

Activities to Date:
Reviewed and provided input into the draft caBIG 
compatibility guidelines and levels 

With BAH, drafting statement of work for UCSF to 
evaluate Velos software, Memorial to evaluate 
legacy in-house software



caBIG Compatibility SIG Goals

One Year Goals
Along with cross-cutting work spaces, deliver a refined caBIG 
compatibility guideline document that is proven to facilitate 
analysis of current and emerging software systems in this 
regard
Determine methods for assessing whether suggestions for 
revision encompass needs and direction of the caBIG 
Architecture, Vocabulary and Strategic Planning groups
Summarization of the ‘gap analysis’ for guidelines against 
future needs 



Structured Protocol SIG

Purpose of SIG:
To develop and deploy a caBIG-compatible
component that represents clinical trial protocols
in a structured, computable fashion



Structured Protocol SIG:  Activities

Activities to Date:
Discussed nature of protocol representation over several 
teleconferences

Gathered existing Use Cases from City of Hope and others

Conducting survey of protocol functionality across CTMS





Structured Protocol SIG

Initial Goals (30 weeks):
– Identify appropriate level of granularity for protocol representation 
– Determine functional requirements for effective protocol 

representation 
– Document requirements for caBIG-compatible tools for effective 

protocol representation 
– Develop a  component of the specified module
– Plan and pilot deployment of the selected component
– Perform a detailed interoperability assessment of the specified 

module, with particular attention to the selected component



Adverse Event Reporting SIG

Purpose of SIG:
Guide the development of an open source shareable 
software system to provide uniform expedited 
collection, processing and reporting of AEs 

Challenges:
– Open source software development
– Soliciting and considering nationwide input
– Incorporating national/international standards
– Interfacing with in-house and vendor-based systems
– Including both Cancer Centers & agency perspectives



City of Hope’s caBIG Roles

Strategic Planning Committee Member
Data Sharing & Intellectual Capital Committee Member
Clinical Trials Workspace Participant

– Leading the Adverse Event SIG
– Volunteering in:   caBIG Compatibility SIG

Structured Protocol SIG
CDUS/CTMS SIG
Architecture SIG
Vocabulary SIG 
Laboratory SIG
Financial SIG

Funded Developer in Clinical Trials Workspace          



Adverse Event Reporting SIG

Objectives of AE Reporting Module:
Simplify, standardize, and unify AE reporting process 
while making the process as efficient as possible

Capture and evaluate AEs
Route AE report internally for sign-off
Submit data externally for regulatory reporting
Provide automated decision support for AE coding
Allow public entry and query of AE related information
Provide for ‘data mining’ of AEs aggregated in a national 
data warehouse
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Adverse Event Reporting SIG

Activities to Date:
Assessed and contrasted functionality of existing AE software 
systems (ACES, AdEERS, CDUS, CSAERS, GeMCRIS, MedWatch)





Adverse Event Reporting SIG

Activities to Date:
Assessed and contrasted functionality of existing AE software 
systems
Drafted data elements required to capture AE data





Adverse Event Reporting SIG

Activities to Date:
Assessed and contrasted functionality of existing AE software 
systems
Drafted data elements required to capture AE data
Identified dimensions and entities impacting caBIG AE module



Dimensions Impacting caBIG Adverse Event (AE) Module
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Adverse Event Reporting SIG

Activities to Date:
Assessed and contrasted functionality of existing AE software 
systems
Drafted data elements required to capture AE data
Identified dimensions and entities impacting caBIG AE system
Diagrammed and proposed staging order for modular 
components of AE reporting system 
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Account
name : ST
balanceAmt : MO
currencyCode : CE
interestRateQuantity : RTO<MO,PQ
allowedBalanceQuantity : IVL<MO>

DeviceTask
parameterValue : LIST<ANY>

DiagnosticImage
subjectOrientationCode : CE

Diet
energyQuantity : PQ
carbohydrateQuantity : PQ

FinancialContract
paymentTermsCode : CE

FinancialTransaction
amt : MO
creditExchangeRateQuantity : REAL
debitExchangeRateQuantity : REAL

InvoiceElement
modifierCode : SET<CE>
unitQuantity : RTO<PQ,PQ>
unitPriceAmt : RTO<MO,PQ
netAmt : MO
factorNumber : REAL
pointsNumber : REAL

ManagedParticipation
id : SET<II>
statusCode : SET<CS>

Observation
value : ANY
interpretationCode : SET<CE>
methodCode : SET<CE>
targetSiteCode : SET<CD>

PatientEncounter
preAdmitTestInd : BL
admissionReferralSourceCode : CE
lengthOfStayQuantity : PQ
dischargeDispositionCode : CE
specialCourtesiesCode : SET<CE>
specialAccommodationCode : SET<CE>
acuityLevelCode : CE

Procedure
methodCode : SET<CE>
approachSiteCode : SET<CD>
targetSiteCode : SET<CD>

PublicHealthCase
detectionMethodCode : CE
transmissionModeCode : CE
diseaseImportedCode : CE

SubstanceAdministration
routeCode : CE
approachSiteCode : SET<CD>
doseQuantity : IVL<PQ>
rateQuantity : IVL<PQ>
doseCheckQuantity : SET<RTO>
maxDoseQuantity : SET<RTO>

Supply
quantity : PQ
expectedUseTime : IVL<TS>

WorkingList
ownershipLevelCode : CE

Container
capacityQuantity : PQ
heightQuantity : PQ
diameterQuantity : PQ
capTypeCode : CE
separatorTypeCode : CE
barrierDeltaQuantity : PQ
bottomDeltaQuantity : PQ

Device
manufacturerModelName : SC
softwareName : SC
localRemoteControlStateCode...
alertLevelCode : CE
lastCalibrationTime : TS

LivingSubject
administrativeGenderCode : CE
birthTime : TS
deceasedInd : BL
deceasedTime : TS
multipleBirthInd : BL
multipleBirthOrderNumber : INT
organDonorInd : BL

ManufacturedMaterial
lotNumberText : ST
expirationTime : IVL<TS>
stabilityTime : IVL<TS>

Material
formCode : CE

NonPersonLivingSubject
strainText : ED
genderStatusCode : CE

Organization
addr : BAG<AD>
standardIndustryClassCode : CE

Person
addr : BAG<AD>
maritalStatusCode : CE
educationLevelCode : CE
raceCode : SET<CE>
disabilityCode : SET<CE>
livingArrangementCode : CE
religiousAffiliationCode : CE
ethnicGroupCode : SET<CE>

Place
mobileInd : BL
addr : AD
directionsText : ED
positionText : ED
gpsText : ST

Access
approachSiteCode : CD
targetSiteCode : CD
gaugeQuantity : PQ

Employee
jobCode : CE
jobTitleName : SC
jobClassCode : CE
salaryTypeCode : CE
salaryQuantity : MO
hazardExposureText : ED
protectiveEquipmentText : ED

LicensedEntity
recertificationTime : TS

Patient
confidentialityCode : CE
veryImportantPersonCode : CE

ActRelationship
typeCode : CS
inversionInd : BL
contextControlCode : CS
contextConductionInd : BL
sequenceNumber : INT
priorityNumber : INT
pauseQuantity : PQ
checkpointCode : CS
splitCode : CS
joinCode : CS
negationInd : BL
conjunctionCode : CS
localVariableName : ST
seperatableInd : BL

Act
classCode : CS
moodCode : CS
id : SET<II>
code : CD
negationInd : BL
derivationExpr : ST
text : ED
title : ST
statusCode : SET<CS>
effectiveTime : GTS
activityTime : GTS
availabilityTime : TS
priorityCode : SET<CE>
confidentialityCode : SET<C...
repeatNumber : IVL<INT>
interruptibleInd : BL
levelCode : CE
independentInd : BL
uncertaintyCode : CE
reasonCode : SET<CE>
languageCode : CE
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quantity : RTO
positionNumber : LIST<I...

0..n

1

0..n

1
0..n0..1

playedRole
0..n

player

0..1

0..n
0..1

scopedRole
0..n

scoper
0..1

0..n

1

outboundLink 0..n

source
1

0..n

1

inboundLink

0..n

target1

      RIM 2.01
July 17,2003

ControlAct

HL7 RIM 2.01 Class Diagram



ClinicalResearchInvestigator
classCode*: <= CRINV
id: SET<II> [0..*]
code: CE CWE [0..1] <= RoleCode
addr: BAG<AD> [0..*]
telecom: BAG<TEL> [0..*]
statusCode: SET<CS> CNE [0..*] <= RoleStatus
effectiveTime: IVL<TS> [0..1]

Protocol
classCode*: <= ACT
moodCode*: <= DEF
id: SET<II> [0..*]
code: CD CWE [0..1] <= ActCode
title: ST [0..1]
text: ED [0..1]
statusCode*: SET<CS> CNE [0..*] <= ActStatus
effectiveTime: GTS [0..1]

typeCode*: <= PRF
functionCode: CD CWE [0..1]
 <= ParticipationFunction "SitePrincipalInvestigator"

Performer

Person
classCode*: <= PSN
determinerCode*: <= INSTANCE
name:

Institution
classCode*: <= ORG
determinerCode*: <= INSTANCE

Organization
classCode*: <= ORG
determinerCode*: <= INSTANCE

Sponsor
classCode*: <= CRSPNSRtypeCode*: <= DIST

functionCode: CD CWE [0..1]
 <= ParticipationFunction "PrimarySponsor"

Distributer

SponsorProtocolInformation
classCode*: <= CNTRCT
moodCode*: <= DEF

typeCode*: <= ParticipationInformationGenerator
InformationOriginator

sponsorProtocolId
classCode*: <= CNTRCT
moodCode*: <= DEF
id: SET<II> [0..*]
title: ST [0..1]

typeCode*: <= COMP
Component

sponsorProtocolVersion
classCode*: <= CNTRCT
moodCode*: <= DEF
effectiveTime: GTS [0..1]

typeCode*: <= COMP
Component2

FIRST Block Diagram - Protocol Registration

FIRST Block Diagram:
Protocol Registration
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Adverse Event Reporting SIG

Activities to Date:
Assessed and contrasted functionality of existing AE software 
systems
Drafted data elements required to capture AE data
Identified dimensions and entities impacting caBIG AE system
Diagrammed and proposed staging order for modular 
components of AE reporting system 
Conducted high level workflow analysis of current AE 
reporting process from Cancer Center, Sponsor, NCI-CTEP, 
NCI-DCP, Theradex, and FDA perspectives
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Adverse Event Reporting SIG

One Year Goals
Functional prototype for Modules 1-4 of AE Reporting system 
developed in caBIG compatible fashion and tested at adopter 
sites

Three Year Goals
All 12 modules operational and in place at Cancer Centers, 
with interfaces to legacy/vendor systems, and single rules 
engine for electronic internal routing and external reporting to
various entities



caBIG Strategic Planning

Challenging in any setting, daunting in caBIG
Bob Beck, September BRIITE Meeting, Seattle:

– “Articulate a vision and drive everything to the vision” versus…
– “Step out into the swamp and look for firm ground”

Possible Approaches:
– Top Down
– Bottom Up
– Popular Vote



Experience in caBIG to Date 

Early ‘Wins’ 
Communication among and across stakeholders greatly 
increased

NCICB, Cancer Centers, CTEP, Theradex, DCP, FDA, etc. 
Large mobilized enthusiastic community nationwide

Hundreds of individuals providing input and effort
Infusion of Cancer Center input into standard setting groups

CDISC, HL7 clinical research information modeling  

Challenges Thus Far
Contracting process in an academic setting
Coordination across domain areas and “cross-cutting”
workspaces (Architecture and Vocabulary)

Involvement of entire Cancer Center community (e.g. AACI)



caBIG Strategic Planning

Risk Matrix (Surveillance for “Gotchas”)
– Risk, Consequence, Rank, Mitigation, Trigger, Status





CTMS Strategic Planning Issues

Staging/focus of work
– Too many simultaneous SIGs? 

Too high level definition of “caBIG”?
How to evolve caBIG compatibility definitions?
Role of/interactions with Oracle, other vendors
Need for additional strategic input from CCs
Timeliness of obtaining funding



Proposed Approach to caBIG

User
Specifications

UML 
Use Cases

Knowledge
Representation HL7 RIM

Application
Development

XML / PIDS /
COAS/ Web

Testing and
Deployment

Test Specifications
User Manuals

Module A



CTMS Strategic Planning Issues

Communications with Cancer Center Directors
Coordination across work spaces, SIGs
Coordination/communication with external related 
groups:

– AACI - Pharma
– CC Statisticians - FDA
– Coop Groups - NCI CTEP, DCP, Gene Therapy, etc
– CTEP - Theradex
– CDISC - HL7 RCRIM
– SPORES -Informatics Community (eg AMIA, 

BRIITE)
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